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i MGUMEMERT Ambon JUSTIFICATION 


Recent mid-air collisions, inclwling that of two B-52 type bombers have re- 
pulted in serious losses to the Air Force both in trained persennel and aircraft. 
Studies of the causes of mideair collisions have shown that the most frequent 
reason has been failure to see the other aircraft, desplte the prevalence of good 
Vieibllity conditions. The second most frequent reason bas been due to olajudged 
Cistances and estimated rates of closure. Studies of two near misses invelving 
} BAY aircraft in the vicinity of dis G. Hanscom Field in the period from 1 dune to 
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| 30 September 1958 t ave aad that they could anve been avoided if a means of pro- 
mane’ & visible trail bad been in use, 


‘The requirement, therefore, exiets for means of warning a pilob of other aire 
Win his vicinity. This device would be useful under the fol 
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operations, to enable e tanker and the other oir= 


c. During 
eraft to make visual contact. 


The following design criteria should be met for practical use: 


a. The device should be light in weight so as not to impose an unace 
ceptable range penalty on the operating capebility of the aircraft. 


b. The device should be located in a position in which it will not 
impose a measureable serodynamic penalty om the aircraft. - 


e. Ineofar as poscible, standardization should be achteved anon var= 
} ious types of aircraft. 


ad. The device should be readily producible for installation in neces- 
eary aircraft in a minimum amount of time. 


| @. The device should be effective in acting to reduce the probability 
of collisions, 


Reference letter from Hq. USAF@AFDRQ, dated 1b October 1958, subject: 
Aireraft Artificial Contreil Generater. 


21. BRIEF OF PROJECT AND OBJECTIVE 
a. Brief 


A device will be developed which will produce visible traile, Tt will 
fbe effective as an anticollision warning device without imposing & penaliy on 
the primary mission of the aircreft in which it is installed, 


b. Approach = 


|. __ the approach will involve initially the development of = titanium 
| tetrachloride generator for aircraft use. Although this device seems adequste — 
a5 a0 interim solution, work will be conducted on the products in ae anpach | 
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SROUNITY CLasSsirica tion 


(1) Airborne Generator Development 
Effort will be contractual and in-house. 
Trail generators for aircraft installation will be developed and 
tested. Design of a titanium tetrachloride generator will have first priority. 
| This equipment will be designed to fit the various alreraft in the Air Force 
| inventory snd will be flight tested therein. 
(2) Chemical Trail Development 

Contractual and in-house. 

A concurrent program will be run on the development of new mate- 
rile for trail production. Special emphasis will be placed on the development 
of materials to give the maximm trail visibility for the smallest weight of 
material. 

(3) Trail Visibility Physics 
Contractual and in-houge, 
Work will be carried owt on the determination of the optimum 
| Particle concentration, size, color, and trail shape for atrcraft visibility 
purposes. * 
(4) Basic Anticollision Warning Devices 


Contractual and in=houge. 


Studies will be carried out on an assesament of the yarious 
‘problema involved in aircraft collisions in an attempt to determine the measure : 
im amst be developed for an optimum warning system, 2 
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Alreraft Anticollision Trail Generators 


d. Other Information. 
(1) General 


Hq. USAF = AFDAQ letter dated 25 Aug. 1955, subject: “Aircraft 
Artificial Gontrail Generator" solicited requirements from USAF operational 
commands for euch an anticollision device. Considerable interest woo expreased | 
in response te the letter by SAC, TAC, and ADC. This work should, in general, 
mitiefy their requirements; close coordination WLLL be meintained with theqe 
Commnds to satisfy any special needs. 


e. Background History 


(1) The loss of aircraft and Lives due to mid-air collisions repre- 
sents a tremendous drain on Air Force resources, OGtudlea have abown that a 
high percentage of collisions and near misses can be avoited if & device Whbeh 
gives visual indication of other aircraft operating in the vicinity can be 
developed. 


(2) Work dene on the development of missile tracking devices? gives 
some indication of the magnitude of the problem of producing traile which can 
be seen from great dictences. Titanium tetrachloride appeare to be the beet 
material investigated thus far for the production of braille with a minimum 
weight of materinl. For alroraft use it is contemplated that the water pro- 
duced in the exhaust will be used to hydrolyze the tetrachloride to visible 
) titanium dioxide particles. 


(4) Because aircraft trails must be visible from the air, not. the 

| ground,to act ae an effective anticollision device, etbenuation by the hpay 
lower atmosphere ia net a problem and a trail will be much more visible. 

‘This decreases considerably the weight of material necessary for visible trail 
formation. 


fe Future Plans 
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a, PROC? TITLE 


Aircraft Anticollision Trail Generators 
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(2) “The Development of Chemical Smoke Tracking Aids," t Report, 
Contract AF29(600)-569, Armour Research Foundation, 11 December 1957, 


(3) "Study and Development of Phosphorous and Hydrogen Peroxide as a 
Chemical Tracking Aid," Final Report, Contract AF29(600)-908, Arthur D. Little, 
Ine.,; 31 October 1956. 


(4) “Handbeok of Geophysica for Air Force Deslguers," Chapter 14, 
Geophysice Research Directorate, Alr Force Cambridge Research Center, 1957. 
Item No. 18 Continwed: 
In the absence of Resources Fusinary hanagenent Report, the estimates piven 


| in Item 15, Page 1, and in attached Form 116 indicate the following contract 
funda requirement: 


FYs9 FY6O 
Airborne Generater Development 15Ch Lo 
Chemical Trail De velopment LOOM LOOM 
Treil Visibility Physics Ob aot 
Basic Anticollision Warning Devices _ 20M SM 
Sad ue | 


| A. Project Scientist . 





